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A STUDY ON CEMENT-BASED MIX DESIGN AND MECHANICAL PROPERTY TESTS FOR 3D-PRINTING
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Abstract

Nowadays, one of the major challenges in a construction industry is cost reduction, which is mainly referring to labor cost
and raw material cost. 3-D printers technology is introduced to the industry as an innovative alternative to achieve the goal.
3-D printers help accelerate construction speed which means decreasing human labor required in the process. They also
consume less raw materials in comparison to conventional method since there were less material wasted during the process.
However, the right proportion of materials in printing mix should be used to meet an optimum point between construction
efficiency and cost reduction. The objective of this research is to offer alternatives in mix design which are effective and
suitable for 3-D printers using cement-based mix. The mix in both fresh state and hardened state are tested for mechanical
properties including flowability, setting time, and compressive strength. Furthermore, this research aims to offer guidelines in
3-D printing mix testing methods.

Keywords: 3-D Printer, Cement, Mechanical Properties
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W400-28 1582 98 - - - 440
W400-28-H01 1582 98 0.04 (0.01%) - - 440
W400-28-H03 1582 98 0.13 (0.03%) - - 440
W400-28-E01 1582 98 - 0.04 (0.01%) - 440
W400-28-E03 028 1582 98 - 0.13 (0.03%) - 440
W350-28-H01 1491 242 0.04 (0.01%) - - 410
W300-28-H01 1384 410 0.04 (0.01%) - - 380

W170-28-H01S05 1003 1014 0.03 (0.01%) - 5.02 (0.5%) 270

W400-30 1500 149 - - - 450
W400-30-HO 1 1500 149 0.04 (0.01%) - - 450
W400-30-H03 0.30 1500 149 0.13 (0.03%) - - 450
W400-30-E01 1500 149 - 0.04 (0.01%) - 450
W400-30-E03 1500 149 - 0.13 (0.03%) - 450
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